Summary
Ten patients in whom the clinical findings were consistent with the syndrome variously described as 'benign myalgic encephalomyelitis', 'epidemic neuromyasthenia', 'Royal Free disease' and 'Icelandic disease' were investigated for blood levels of myoglobin and various enzymes. Although there is no clinical resemblance between the two diseases, the biochemical pattern bears a close similarity to that found in Duchenne muscular dystrophy (DMD) though differing sharply in that no rise in creatinine kinase levels was found. These findings are discussed with particular reference to recent suggestions that the permeability of cell membranes may be impaired by changes in intracellular energy mechanisms.
Clinical features
In 9 of the cases the illness followed an upper respiratory infection but in case 3 it was preceded by a severe gastro-intestinal infection.
The dominant clinical features could be classified as:
(1) Abnormal muscular fatigability and weakness. Muscular power was restored by a period of rest but recurred following further activity. Severe pain, particularly in the legs and back, was sometimes accompanied by involuntary spasm or twitching of muscles. Paraesthesiae and a sensation of numbness in the lower limbs were commonly experienced.
(2) Circulatory impairment was a feature of all cases, coldness of the extremities and acute sensitivity to alterations in temperature being a general complaint. In case 4 there were periods of hypothermia with violent attacks of shivering and profuse sweating suggestive of hypothalamic damage.
(3) Impairment of memory and inability to concentrate was common to all patients. Some experienced periods of confusion and profound depression.
Of the 10 cases, 8 were female and 2 male. The age at onset varied from 22 to 51 years. The duration of illness in the 10 cases was 35, 9, 6, 3, 2, 23, 17, 2, 5, and 17 (Boehringer) . Serum myoglobin was estimated by radio-immune assay (Eurotype Services Ltd, London). All colorimetry was carried out on a Pye-Unicam SP 1700 recording spectrophotometer. Table 1 shows that all GOT enzyme levels were abnormal with gross elevations in cases 1 and 7. The GPT enzyme was only raised in cases 6 and 7 and an element of chronic cholecystitis was known to be present in the latter. The creatinine kinase levels were normal in all cases. The abnormal level of y-glutamyl transferase in case 8 could have resulted from concomitant hepatitis. Table 2 shows fasting whole blood levels of lactic acid, pyruvic acid and ATP in 5 cases. Three of these, cases 2, 3 and 5, had elevated myoglobin levels. Case 1 was not tested. The ATP level was normal in all 5 cases. The serum pyruvic acid was significantly reduced in all 5 but the lactic acid was low in only 1 case. The gross elevation of lactic acid in case 2 corresponds with the abnormal y-glutamyl transferase level shown in Table 1 .
Discussion
The varying patterns of the enzymes GOT and GPT are similar to those found in muscular dystrophy. For instance, Schmidt and Schmidt(1967) Hansen, Lademann and N0rgaard-Pedersen (1978) using the much more sensitive radio-immune assay procedure confirmed this finding in 7 of 8 patients with DMD and in 2 known carriers of the disease. Since so much of the biochemistry in these 10 cases resembles that found in progressive muscular dystrophy it is not easy to account for the sharp divergence in respect of the creatinine kinase levels. A difference in the molecular weight of creatinine kinase and myoglobin might afford an explanation. Whereas creatinine kinase is a relatively large molecule with a mol. wt of 81 000, myoglobin has a mol. wt of only 17 500.
In a recent survey of clinical enzymology Wilkinson (1978) discusses the release of enzymes from cells. He concludes that intracellular energy content is important in the control of membrane permeability and instances loss of enzymes resulting from a variety of insults such as anoxia, deprivation of glucose, high potassium concentrations, high energy phosphates and metabolic inhibitors to both rat muscle and human erythrocytes. If the aetiological factor in benign myalgic encephalomyelitis impairs the permeability of the muscle cell membrane as a result of changes in the intracellular energy content this could be followed by a differential loss of intracellular proteins. 
